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1. fi9kAl-SAlW(Ea)_1S 2.m^J\^^\^^Mmm SI2S 

01121th m^D\m\ m^mm mm\^ 
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l-^^l -8-«fl^ -S-^-^^ ^^«>7l -8-*-!!^^^; ■%r^'S-^^s.^^ 

^^^o> ^B^^B ^^flS. £#*>7l] Slfe 4=^7flfil Wi^^S. ol^ol;^!^ 

-a-£s>s.^ ^^oi ^7>Hife >.B^ -fr£-¥-; ^71 ^Bi-'i!!B«^ ^-a-^a -s-^'iisi fl^ 

Bl|BB7l^;l- S.W^ ^7]^^^}^^^7} 7flA]^cl-. 
H 3 
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q-ii^-S- 7^3^^ ^7l'S-A>;3-^l ^ o]^ *9-A>ic#5^ {Electrospinning 
apparatus for producing nanofiber and electrospinning nozzle pack for the same} 

^^il^i^^l ^^^^ S-^-t^ ^AHll- ^ 

«>H. ^^«>fe ^'^^ ^^1^ ^'^^ ^11 ^"^^ 7l^A>>a-^ 
# em S<^ls.S.. ^ ^'^^ ^eltb i^^<*fl 7l7llJa A>^<>il^ ^JgJ^lol ^} 

£ 4fe £ 3^1 -i-^-^-si iAi*>^ 

£. 6€: £ 5S1 €^<^«fl i^si- ?fl5J|sle1 ^«7> ^5^1)3. ^-a^l^ Wields] 
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5. 7^ -e- ^^-^ -8-71 -g-^^lH ^Ir^ yfl^elsl #^71- •g-'S^^^fe ^^Hl 

s. 8^ s. ^^<^<^ -8-71 -g-^"^ ^#^21 ^^IS- 

10...-§-»-^^#^ ll...-§-^-!i^«1l^ 13...^^^ 

14... 16... -8-71 M 17...Wic# 

17a...?B5q&l2l 19. . .^'a-^7>^ 

20... ^B^^^ ^H-f 21... ^^Bl 22...^=.B^ -fi-S^ 
23. . 71^ P. . . Wi^^^ 

«1 tfl^^ t+ii-g-R-l- ^^^-^s. iiiH^^H^^^l ^-yslfe ^7i»g-A>^^i 

<18> :^7l'!^A>(Electrospinning)fe ^^-^€5- -8-*-^* W^"^ 
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^^^^ ^21^^ ^;«1ls.Ai 21-^ ^nw, ^^^m-g- HiSll>8, ^ 4"*^ 

o ^n7W^ ^m9l •=^S.fe T-l^^^l ;«I14.323.525^<^ 7Ba15|<H ^7]"^^}^ 
?1 ^:S-^o11 €5.-8-^-^^ W^O.S*^ ^S. ^^^4: ;^l2:«>fe 7l|Al^JL ^o. 

o>q4, ^^^^ ;^l2:<=fl lOr^slS-S. tq-o^tt -8-£S.^ 
^-i- ;Hl2:«>7l #^'='1 Si4. 

2i> ±7^^ ^7l^Al~8- h^^S.^ ^^^] 4^tJ.M.Deitzel, 

J.D.Kleinmeyer. D.Harris. N.C.Beck Tan. Polymer 42, 261-272 (2001)] / 
[J.M.Deitzel, J.D.Kleinmeyer. J.K.Hirvonen. N.C.Beck Tan. Polymer 42. 
8163-8170(2001)], a>fl^(capillary; ^fl^BlBlS. ^1^) -g-^^^- [Y.M.Shin, 
M.M.Hohman. M.P.Brenner. G.C.Rut ledge. Polymer 42. 9955-9967(2001)]. SL^ -^-^ 
iJ.Doshi, D.H.Reneker, Journal of Electrostatics 
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35. 151-160(1995)3 ^o] ^o,^, ^7l«M^^lfe ^]^^ ^-^ ^^fl 

^Sl ^S-AVi,^^ ^^^<^^^ >a-«a^-^S. %-8-«>7l7> ^^tb €-^171- 5^1^. -^isi^ 

<23> tfl^^^ ^7ll^«l^^ ;^12002-O051066«=flfe. 3.^^ 1-^<^1 Slfe 

yiS.7} no]^s^. ^*fl -^-71 iHl'^l^sl BH-^oJi :^^5lfe Bflol^ 

^^SV^'Sfl^^ ^^^^ H^^o^ ol^ol^lfe i^«>fe «^A>^^17> 

<24> 113^, ol ^«>:S^'ir i^***! S.^ ^^^^ 

7j-t!- ^7l^o] ^AjSlo^ £#ol 5<a«>7{| ol^ol:;^!;^! Sjrfe ^l^^^l SX^, 

<2S> :^7l^^S. -g-^#ol ^^^^^ 

^^o] ^^tt ^^-B-^ ^-i- ^1^«>717> 5^tt ^>I17> Sl^^. 
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^ ^xgS^ 4S -^^^ T^'^'^l -§-"11^ ^fl^ll- «>S.^ "S-^l 

^ Ji^^ ^^'^l -8-«e^ -8-^-1: ^^^71 -8-^^^^; ^71 -g-^-S^^^^^Bi -8- 

^^^4 4^7lls^ «j-A>i^i-s oi^oi;^!^ i^A>i. 

Hfil ^^^^^ -fi-iE-Sj-s^ ^7>£ife ^7l ^al-^B.'^l ^ 
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SEt!:. ■& ^^<^ -8-^^ v(|:^^?>ol SX^ -8-7] -g-^; 

^71 -§-71 ^^^^ -8-^*11 ^7l£S. ^^1S|<H ^<a-ol7>Al -8-oJl-i:>:d^l?l7ll 

^ ^8-71 -8-71 -S-j*lH ^^7fl7> ^^islfe i^M^i, ^7l ^^-^l- 
;^H^(20); -B-£^(22); ^7l^'a^^; -8-'11«fl 71-^(23) ^ ^'aiEi(2i)*.£^^ 

-8-^ ;^^-^(10a)i^-, o] ^^J{^ '^A>i.^^(P)#^S. ^^^^t}7] ^^^H 
(10b)«- ^^^^c).. 

(vinylidene fluoride) ;PVDF), l-EloVa^s.v|B€(poly(acrylonitile) JPAN). l-el-g 
^(poly(sulfone) :PS). €e|o1nl = (poly (imide) ;PI). ^^<^^^ ^^H^ 
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(poly(ethylene oxide) ;PEO)^ ^^^V^tl ^^^V ^1l-g-7V^^^. 

^-^ 1- '^i-s-'^i 5iii-8-^4. 

:^^^S(10b)S.^Bl ol^sl^ ol^B^-ol(iia)^ ^^^^ Wi^^^(P) 

^^^(10)1- iL4 'i^^-^S. -^-^-i- ^ ^"2:3. ^5- 

^sg s^^. o]^^^^^^ =f-^^^^ «Vt2|«>i^. 
<38> ^71 Wi.#^(p)^ ^^^^^ Wi-^(17)^ ^i^^ 13-A>i.#;aj(p)sl 

in,^ 10 - mm, ^ 5 - loocmsl -a-^Vi-^^CP) 

oflfe 10711 o]^^ i8-A>i.#(17)ol ^-^^SlJL. ^71 ^1X1PVM(18) ^le^tb 
$^(P)^1 1 ~ sots. till^l7> €4. iL4 «>^^^ Wi:.l^^(P)Sl ^fe 1 - 20ts nil 
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<39> S.^. ^7]^ ti^ ii^B^^VSl ^^^^], W^^^ 7}-%r'3-^ 31 

^la-i: "11. Wi^#'^(P)'^ ^^1^^^ »S->«->ii#(17) 2 - 50iiiin7> aV'g- 

Jii:^ «V^3j*F7il^ 3 - 30mmS. ^^^^t^. <']n, 1^>^>ic#^(P) ^^-^r 5 ~ 
200mm7> B>^a?^jl, ^\^^^ 20 - ISOmmS. ^^^s|^ 

<40> ^A>i^^;^(p)ol 3*i o]^ ^-f'^lfe ^7l^fil ^51^^ oi«>f^ ^o^^ 

toil Sfl^«|-fe ^AVtl^oflAi £#J^|^ -g-o-Bo] «l«fl H-i-(drop)o.S. ^^1^1^ 

<42> £ S^llfe >a-7l Wi^«^(P) ^^^^ 4^^^ ^Al<^l7> £A]5)o1 514. <^7lA-l. 

A>^^o.^Al ^-g-^ ^5. Sa^o] ©1*1)5) olo> ^4. 
<43> S.^^ ^71 'S-Al-i^^^CP)^ ^-8-*>i^^ ifl-¥-^?I(16a)<il 

Hjc^ ^71 ^^(16)4; ^7) -8-71 ^mie) #^^(13)^4: -8-7) 

-8-71 ■g-s«0(l6)<H| ^^7V\ ^ti(l7a)7V ^^^^^ «j-A>ic#(l7) 

-8-««l-i- -8-71 ■g-^(16)S -^^a^l^lS^ ol^2l.ol(lla)3)- <^^^^ <>l'9El-^(12a)7> ^ 
""^^y^^^ ?1B1(10)7> c-1 ^al^c).. 
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-i- ^^^Ai^tf. «>^2|^»i ^7] f-^^(i3)fe -8-71 ^^(16)^1 ^•^I'S-^-i- 

^^ll- S^^ll* ^^^51^, ■^--S-o.S.sl ^71^ ^:^]^ 

<45> S. 4'^fe- '*7l ^:S^(13)5l ^%^7\ S.Al£|o1 ^4. ^ ^Alo}]6flAi ^^^(13)611 
=L ^o]^^ ^7]^^S. ^}^7} O]^^ ^^^(13)fe 

<4e> ^7l«q- :t<^l ^^Slfe ^^^(13)^ :aih^7>^(19)S^^ W^-^V -S-^-ir 

^^SAl^lTfl ^Cl-. «>H :^^^7>^(19)^^E1 ^^^(13)«^1 ^l7>5lfe ^'U-^ 10 ~ lOOkV 

"?l7M'a-^ 10 - eokvolcl-. 

<47> -^:^^(13) ^Bl^(l4)7> ^^5)ol ■8-^JIoII «^ '^ll- 

Zl-fil »S-AVi^#(17)S -3^«>7fl ^BllAl7l7l ^«11^(15)«>1 ^^m^l-. <:^7lAi, ^7] 

^Ei^(i4)i4 ^«fl^(i5)^ ^^si 7i#^ »^'%-^<^ ^x\7}^^s.s. =L -s-Aim ^'^-a- 

<48> ,g.A>t^(l7)^ H 5«fl i^l^ UVS}- -g.o»^^:f (I7d)7> ^^^S\<^ 

^^*ll(17b)Sil-. ^J-71 iiM^(17b)Sl ^^F^*^ ^^JSlfe ?1|^el2l ^«(17a)l- i^tj-ol ol 

av^^«^>^l. ^71 ^mi7h)^ ^^^^^ ^71 -8-7] -§-^1(16)51 
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<49> >8-7l -g-j^lKlTb)^ diyi^^ l-e|M^^[poly(propylene); PP], 1-b1<^€^ 
[poly(ethylene):PE]. #e|al^Hl^#^iL2q-<»lH.[poly(vinylidene fluoride) ;PVDFl, ^ 
H€r[(poly)tetrafluoroethylene; FrFE]3)- ^g:^ ^mnm^^n^ 
[poly(etheretherketon):PEEK]. ^^^^ [(poly)ainide]?fl JL^^ ^ 

<5o> ^o^^^(i7d)# 'S-^l t# ■g-^l(17b)s1 ifl^^ -§-»-^ol ^=^7)1 J:a 

^-^^^ ;gA>l- ol^P^ I^c>;^l7ll ^^l ef'^^IW. 

<5i> ^3-71 J^H(17a)S.fe 0.05 - 2niin, S^^g 0.1 - 4inm. ^<^1 0.5 - 50nm 

fil S# ^Hl-^Sfil ^7lS^ al^M^ nH 

3js|-c|-. <^7lAl, fflsqe-lBl ^tt(17a)^ M yV'^^^ ^'='1^ 10- 40smo]t^. ^7] ?1)3e) 
siei ^(tip) -8-^*^1 n^^^n 2-71- v+;^l ^^^fe ^ 

<52> ti]^ £ 5«^fe ^mi7b)^ ^^"^ M#(Needle)^ ^3i]el2l ^a(17a)7> 
«a;i^s|«H -g-^^-8-¥-(17d)sl- -ii^slfe ^^H7> ^Alsjo^ sa^L^. oiel^ ^2:6ji 
£1^1 ^ul £ 6<^ £^1€ ■8-*-!!*r-8-^(17d)7> Xl^ ic^ ^J((l(17b)i4 

fflsqsiel ^ti(17a) -^-^^l ^^IS. ^^^sjfe ^£ 7>^*l-tl-. 
<53> ttj-A>i^#( 17)21 cfS -^AHofl Sl«>^. H 74 ^a-o] -8-7] -g-^(16)<^ 4*r7fl^ -S- 
ojj^^.^(17d)7> ^ ^^-^^ 2i-2}-Sl ^^4..§.^(17d)S^ <?1#S|£^ 

:^ti(17a)7> <a--g:i^s)fe ^AVicl'Cn)*^! ;*a^€^. ^>^^^ '5^-71 
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<55> 



<56> 



■ -8-71 ^nm^ ^V''!^ 2 ~ ^^"""^^ "^^^ ^ 

[(poly)tetrafluoro ethylene; FIFE] ^^1^^^^^^^^ 
[poly(etheretherketon); PEEK], q-^^^ ^el^H- [(poly)amide]:m JL^:^}^^ 

^oJ.^^^(17d)# ^71 -8-71 ^^1(16)^1 ^-^O] ^=^711 JL^£ 

^ -H-?d^2i ^^t!: ^1^^ ^^s. ^o}^]n ^^«>fe «>^^^tq-. 

^71 -gAHfii s 8<fl -8-71 m^n #u(i7a) 

7> -8-71 ^^^1(16)^ ^^^1^ ^^J^oL. *>«^-^S #<^>^m ^^Slfe ^S7V 

^1|-8-€4. <»H. '*7l ^«(17a)^ BV^^I^rFTll a ^^^^ ^m<^ 3 

- 60£^ 7>;.H ^V^^s. l^oHs^ ^Ajs>o^ s#-8-^oi ^ 

<^ 1}-^1«>JL. €3^^B7> m^S. ^7l^ol ^VCV. c^7l 

^cl- ttV^:il^> ;3A>21-^ 5 - 45£oH. ^7l ^^(16)^1 ^«(17a) 
aH^ Tlelfe <^^^. 3 - SOminS. 

-8-oji-i: ^^^ss. 71^^ ^liw. 

«^;,^i,^^(P)c, ^^<Hi^ «V^-8-^-S^ ^^^^-e-S. tfl^^fe ^IB 

;<iH^(20)7> ^m^- ^71 >llBiB.^ ^'H^(20)fe ^A>i^#^(P)-ir ^Y^M 



<57> 



<58> 
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BflS^al- [(poly)tetra£luoro ethylene; FIFE] Ji^^}, o\3.^:^] % ^o] 

<59> >a-7l ;fllo1^(20)^ ^-a-^- ^7>*>7l ^S^^^lS-fe ^SJ-^7> 

:^(19)7> HtflS. ^ €5.^ ^^^^1* ^7>S ^ti]-8l-fe ^S. 7> 

ji^^-i- ^7] ;*ll<^^(20)fe Wi^#^(P)-^^^^ 1 - 20cmfil 

. Ji4 «>^2l^ ;«llHi^H^ ;^«^^(20)S1 lJ-A>v^^(17) 

<6l> ;^H^(20)iq- ^^B](21) AVolofl^, tl^Slfe 

-S-S^(22)7> -i^imt^l-. «^ -f^£^(22)fe 13>^^*>7I1 £ 
£^^1)^51 ^Bfls. ^^^Slfe ^e^'SBi^- ^-a^^^S. tfl^^^S^ 

^^el(2l) ^2l-^H7> ^^^15.^ -B-:£W. ^7l -B-£ 

•^(22)1- T^^^^fe cfl*>^5.^ = [(poly)tetrafluoro ethylene; 

FIFE] ^Va^^ifl 43: f-o] ^■%-^ ^S. $14. 
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(19)71- HtflS. is11-8-€ ^ ^-^^S-^m ^71-S. ^£ 7V^ 

<63> ^71 -R-£^(22)«^^ ^ :^lBiH^ :»lH^(20)iil- ^-Q^^J- 

ol ol7V£)S.S. oH :^7l^ ^. ^^^1(21)^ M^lfe ^21- 

^g^og-^Ej 1 - 20cm^ ^-S. ol:^sl£^ -i^lsloL, lJ-A>i^#^a|(P)^ 

icm ^fl:^l ^^Icm 'S^^fl'^l ^^1^^ ^"^-l ^^^^ ^^^1(21)5. -fr 

<64> oH. ^71 rtH^ -^-£^(22)^ ^olfe 5 - 800nm.^ ^^^fe ^-^-l «>^^*F^. 

^ ^^^}^^ «>^^S^Bl 1 ~ gOcm vflS -i^^Slul. 

(21) ^^.e^^El ^^^^ 1 - 90cmSl ^^ifl<^l -i^^cV. 
<6S> ^7] -fi-H^(22)fe ^^Sl S.5«f|^^S. ^'^^ ^ ■£ 1^ ^^1^ 

<6e> ^ ^^<^^ «j-A>i.#5^(P)4 «^El(21) AVoisi €%«l-7ll -S-'B^ «fl 

7]X\f]Sm ^7]^^^^^<.^^^m, -^^^ ^'^53'^ -gfl^^Vfe ■8-^l3fl7W23)7> ^^1 

(18) Wic^^(P) ^><>H ^^slfe ^7l-B-'a^{18a)^ Wic#^^(P) 
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5 - 801CS1 xfl^fl-M ^^§51^ ^o] i3>^a|tfi:f. 6>^Bl. ^7l^ 

<^^^^ -8-°fl«B7i^(23)5i ^^-a: iJiH^^fl '^i^'^ 0-1 - 

lOm/sSi 'S^S. -i'Sol €tif. 

B](2i)fe ^^i^7it+. «^AVic^s!!(P) ^0^1 oi7>^ ^^m^i^ •?! 

(P)^ ^V^og. ^^1 W>^^«W. ^71 €^El(21)fil 

^£^oi jf^tb «>^^«l-7fl ^""^^ ^^^^ 

^71 €^el(21)fi1 ^^^^ ^«fl 0.1 - 

30m/minS. «V^^«1-=1-. 

^ i3-AVt#(i7)5i «>W4 ^7i ^^Ei(2i) ^>si 7\n^. ^nm2iH ^ 
^^mn 10 - lookv^ ?i7>5)fe ^h^Jr-si-'^ «>^^•g^7^l lo - loocms. -a^ 

:S7iw^*i7> $14. '^^mifl. 20 ~ aOOcmS. 
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• c] 5|i, 114 «V^2il^7flfe 30 ~ 200cmS. ^m^^ 5 ~ 50rpmSl Sl^^ 

o^^ ^2l-^B7l- ^4. 

Bl(21) ^^<^1 ^^tfl>^^(l)-ir ^m^^ €^(21a)S «=>l-§-«fl -l^^l^H ^ 

lOOmmS. -g^^Vfe- ^"^l «>^^W- 

<74> ^ m^^] '^i^^ ^^Hi^ ^7iM:^^m ^^^^^^ ^^a^^i loo 

- 5000nm<^ ^ ^^^^^^ ^^"^■^* ^^^"^ 

^^^1 10 - SOOOfffliSl ^ 

'^A>i.#^(p)6|| ^^^(13)« ^^€4. oli^l. >*7l 

(13)fe €^e1(21)4sl 2):^^^ ^71^ ^^^^-8-^ ^^7] ■S-71 ^^(16) 

^Ajslfe 7^^^ :a7l^^^^ ^J^ ^^^1^7} ^l^^^ ^^ol SIH^ ^Alsl 
W€4. 
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<77> o]^^ W4^'^1^1 hJ^^^ ^^1^ ^H^^ ^1 

;HH^(20)« ^^^]S. ^o\7} ^4. o>^^, €^^(21) ^^^^ S# 
iS^^ ^^^^ -^H-¥-(22)7> ^^iSlol ^^-^^^S. S# ^B^-i- 

o.£^o^ €^^(21) ^ ^^^B.7\ w. 

<78> ^71 ^mi2i)^ ^«il«^H €B ^^^^ ^^s. ^^sl<H <*l^^^s.«| « 
^ ^Afl^ % ^^^^-^ ■S-'H^- -f-^^^lTl^ A>^^^ ^^1^ tt^^^l 

n -8-<^^ 711'^^ ^^«V7« ^ ^'^^ 71^^ ^>^'^ 

S^"^ ^ ^^igfil 7>^ «>^^^ ^ ^'•i^ 

7l#^ AV^# tli^^ ^ #€^1^-=^ sa<H^i ^ 
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<82> SE^, -g- ^'^•ifl 4=.^ St- ^B^^S-^Bl l3fl7l«1-£.^ ^7]^^ 

^ 5(1^ M7> 
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>a-fr€s.7> Slfe ai^^V l-^ol -g-^-S-i- 

ol^O^;^!^ Wi^^'^J 

^7] ^e^te'^fl ^-B-€ -8-1^11^ feoii^ ^71 ^Al-i^^^iil- ^?31B1 

n1l7l^;^ ^7l«J-Al.^^l. 
I^T^^ 2) 

4 l^M Sl'H^i. 
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l^^^ 31 

^71 WJc^^ol 5 - 200om.5l tV^^S. o]^^}^:^ ^^7ll7> ^^l^lfe 
[^^% 4) 

l^^^ 51 

I^^^ 61 

^71 Wii^sl «>^4 ^Vfil 7l5l7> 10 ~ 100cin«^ 
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71 

iookV«^ «fl^«>fe :d7i'8-A>^^l. 

10cm - ^ 20cin ^^<^ ^^l«>7ll ^^J^S. ^ ^7n^\^n. 

[^^*^ 91 

■^7] ihB^ -s-s-f^v, ^^^s. £#=1^ ^sf^:^ i - 20cm 

^ ?>:^*.S. ol^J^lS^ -a^^l^^. Wi^^^^ ^^Icm tfl^l ^n^^ ^^ifl 
[^^^ 101 

-B-S^^ ^*»17> 5 ~ SOOmmofl ^^^^ ^^^S. ti-fe ^7]^^X\r 

[^^*^ 111 

l^^fl 9X^^^. 
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^7] ^^^7} ^^o]<>] ^S-^^^S. ^^^^Jl, ol=|:^S.7V 0.1 - 30m/min<>I| 

I^^^ 121 
^] l^<fl 

^7] ^^■^7} ^^^iE.7> 5 ~ SOrpm-Hl ^^^"^^ 

I^^«J- 131 
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